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1 • Title of the Invention 

Medical Silicone Resin 

2 . Claims 

An antithrombogenic medical material comprising a 
silicone resin containing prostaglandin Ei. 

3. Detailed Description of the Invention 

The present invention relates to a novel prostaglandin 
Ex"Containing silicone resin which provides medical materials 
requiring antithrombogenicity , such as blood tubes, catheters, 
blood purifying membranes and artificial blood vessels. 

Recently, artificial organs such as artificial kidney and 
artificial blood vessels have been remarkably developed, and 
have established one field in the surgical medicine, while the 
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prevention of thrombus formation caused by undesirable blood 
coagulation still remains as one main problem to be solved. 

At present, while silicone resins are exemplified as one 
of polymeric materials having high antithrombogenicity , their 
antithrombogenicity is not still sufficient. Especially, it 
is difficult to suppress the aggregation of platelets regarded 
as one important process in thrombus formation. 

While fillers such as finely- divided silica are added to 
silicone resins in order to improve their mechanical strength, 
these fillers are considered to promote thrombus formation* 
Filler "free silicone resins have been reviewed, and, 
additionally, inclusions such as heparin have been reviewed. 
However, no sufficient one has been obtained so far* 

Prostaglandin Ei is represented by the following formula: 



Prostaglandin Ei has many pharmacological activities 
such as inhibition of aggregation of platelets, contraction of 
smooth muscle, blood pressure reduction and antilipolytic 
action, and, above all, its strong platelet aggregation 
inhibitory activity is a characteristic feature which is not 
observed in other medicaments. However, prostaglandin Ei has 
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poor stability with respect to heat, alkali and acid, and thus 
it is difficult to prepare a medicament therefrom. 

The present inventors made dedicated investigations to 
try to improve the antithrombogenicity of a silicone resin by 
avoiding such a disadvantage of prostaglandin Ei, and, 
additionally, drawing and utilizing only an advantage not 
observed in other medicaments, namely, the effect of inhibiting 
aggregation of platelets. As a result, the present inventors 
have found that the incorporation of prostaglandin Ei in a 
silicone resin remarkably improves its stability, and, 
surprisingly, provides the effect that the reduction in 
platelets is remarkably suppressed during extracorporeal 
perfusion, and have completed the present invention. 

Namely, the present invention have been completed based 
on the finding that, even if sterilized, suppressed is the 
reduction in prostaglandin Ej. contained in a molded product of 
a silicone resin, produced by forming a mixed solution of 
prostaglandin Ei with one ingredient of a multi-liquid 
hardenable silicone resin using a solution where prostaglandin 
El is dissolved in an appropriate organic solvent, mixing the 
mixed solution with other ingredients of the silicone resin with 
stirring, then applying the mixture onto a glass plate, a tube 
inner surface or a braided cord, evaporating the solvent, and 
thereafter hardening the silicone resin under an appropriate 
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temperature condition; or a prostaglandin Ei- containing 
silicone resin obtained by evaporating the solvent from tiie 
mixed solution, thereafter mixing the resultant with other 
ingredients of the silicone resin with stirring, and then 
applying and hardening the mixture. One obtained by 
incorporating prostaglandin Ei in a silicone resin according 
to the present invention is remarkably stabilized in terms of 
the prostaglandin Ei contained. 

As a hardenable silicone resin used in the present 
invention, any resin may be used so long as the resin is hardened 
under the temperature condition milder than 12Q^C, 1 hour, more 
preferably the temperature condition of lOO^C, 30 minutes • For 
example, used are a combination of a polysiloxane containing 
a vinyl group at its end, which is represented by the following 
general formula : 



I' n 




It 

(wherein Rx, R2, R4/ K5 and Re are a substituted or 

unsubstituted monovalent hydrocarbon group such as a methyl 
group, an ethyl group or a fluoropropyl group, at least 70 mol% 
or more thereof being methyl groups ) , 

organohydrogenpolysiloxane represented by the general 
formula: 
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or 





(wherein Ri, R2. ^^4.^ R7, Rs, R9 and Rio represent hydrogen 

or a monovalent hydrocarbon group such as a methyl group or an 
ethyl group, and have three Si-H bonds in the molecule, at least 
50 mol% or more thereof being methyl groups) , and chloroplatinic 
acid; and, further, one containing aminoalkyl 
organopolysiloxane added in an appropriate amount to control 
t he r eac t i vi t y . 

In addition to these, condensation reaction type 
hardenable silicone resins such as dealcoholized type and 
decarboxylated type silicone resins are also suitably used* 

The mixed solution of ingredients preferably contains a 
combination of ingredients at a degree of polymerization such 
as to attain the viscosity of 5 cs to 10000 cs , desirably 10 
cs to 2000 cs. 

Further, it is also possible to treat materials with 
radiation (among others, gamma ray) for the purpose of improving 
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the adhesion force between a silicone resin and a base material - 
While the stability of prostaglandin Ei in the 
thus -obtained polymer can be determined by a heating abuse test , 
noticeable stabilizing effect has been demonstrated when 
comparing the amount of prostaglandin Ei remaining in the 
polymer with that in a comparative example by chemical 
quantitation, measurement of platelet aggregation inhibitory 
activity, or a test for measurement of the reduction in the 
number of platelets. 

Next, the present invention will be described 
specifically by way of Examples, but is not intended to be 
limited thereto* 

Example 1 

A toluene solution (900 parts) containing 0.05 g to 0.5 
g of prostaglandin Ei was mixed with 100 parts of an 
organopolysiloxane consisting of 98.5 mol% of (OH3)2SiO units 
and 1.5 mol% of CH3 (OH2=^0H ) SiO units, 0.5 parts of an 
organohydrogenpolysiloxane represented by the formula 
(OH3(H)S10)3 and 0.02 parts of chloroplatinic acid with stirring. 
Thereafter, each 2 ml was dispensed into small petri dishes 
(bottom diameter: 2.7 cm), and toluene was evaporated at 40**C. 
Thereafter, the solution was heated at lOO^C for 30 minutes for 
hardening. The silicone resin film obtained was immersed in 
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a 0*1 M phosphate buffer (pH 7.4), and treated for 20 minutes 
under high-pressure steam sterilization conditions at 121*^0, 
Then, the film was washed out with 2 ml of an ethanol : ethyl 
acetate (1:1 v/v) mixed liquid, and subjected to thin-layer 
chromatography on a silica gel E254 plate* Chloroform : ethyl 
acetate : ethanol : acetic acid (200 : 200 : 25 : 10%) was used 
as a developing solvent, and color production was carried out 
by spraying a 5% phosphomolybdic acid methanol solution 
followed by heating to llO^C. Based on the comparison with the 
amount of prostaglandin Ei before sterilization, the residual 
ratio was 78 ± 7%. The residual ratio when prostaglandin 
was sterilized in a phosphate buffer was 6 ± 3%, 

Example 2 

A prostaglandin Ei- containing silicone resin solution as 
in Example 1 was applied into a silicone resin tube having an 
inner diameter of 4 mm, and toluene was evaporated by flowing 
purified air at 40''C, followed by heating at lOC^C for 30 minutes 
for hardening* The resultant was treated for 20 minutes by 
high-pressure steam sterilization at 121°C. This tube, at 10 
cm, was filled with human fresh blood (9 volumes of blood: 1 
volume of 3*8% citric acid soda) and contacted therewith for 
5 minutes . Then , when the number of platelets in blood was 
measured and compared with that before contact, the residual 



7/8 



SHUSAKU YAMAMOTO 



Your Reference No.: 02-263JP (4010/38JP) 

ratio was 92 ± 3%. For comparison, when the same experiment 
was conducted using an uncoated silicone resin tube, the 

residual ratio was 84 ± 5%. 
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